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*U Y*b^%tfU 3M»* c Mg*fcJfc9* a t b (iTiflS (1) ~ (3) 

(1) 0. 5Sa^5. 0 

(2) 1 . 0 ^ b ^ 5 . 0 

(3) 0. 5 a^b 

tfl, Dy H oOT r < t UtoX^^it cb® 

^%tfrU a»i*Mg*e.ftl», ai:b{±Tia^ (l) ~ (3) 

(1) 0. 2^as£5. 0 

(2) 0. 2 ^ b ^ 5 . 0 

(3) 0. 5 a-0. 5^b 

?%#*U WgH^, afcbttTti* (1) ~ (3) 

(1) 0. 2Sa^3. 0 

(2) 0. 2 ^ b ^ 5 . 0 

(3) 2 a-3^b 

[ S5S 7 Xtt 8 K J9 v»T, tME^ * * Y* J: XI/ IfcliGd *^ffe y * 

*%**U yliTfB:* (4) Xtf (5) *4»fci-**5W»Wtt*K. 

(4) 0^y^4. 8 

(5) 0. 2^b + y^5. 0 

ffiiE# 2004-3122730 
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rfNd^<b£&^<b^$ti£4?&< t & im<D7tmz&nx-cw^%^mL^ car 
ifi5£ (4) (5) ^ifct; t *#iti ts^iSittilo 

(4) 0 s£ c ^ 3 . 0 

(5) 0. 2 ±S b + c 2£ 6 . 0 

umm 1 1 ] 

»*«6 7I;M9 0V>i*ti.3&»— ®tc*v>"C. IflBv^^ A^CL a , Ce. Pr, 

^ru ciiTie^: (4) atrr (5) *»fc-*-cit«:#ifcfc"t**siiK*»tt^jR 0 

(4) 0 ^ c ^ 2 . 0 

(5) 0. 2^b + cs£6. 0 

m*m 1 2 ] 

6 #M 9 tLri*— 9K33V>T, UtrfBv^v^A^&KY b, Tb, SmS 

Ce, Pr. Eu, MmX^G dfrh% Z&frhMlRZtl&'J?* < t i> im<D%m*&m 
■Cdl^tL, c^dttTIB^: (4) - (6) *i/;tCt^ftt^»ll 

(4) 0 ^ c ^ 3 . 0 

(5) 0^d^2. 0 

(6) 0. 2^b + c + d^6. 0 
[■1*9 1 3 ] 

*U Y£bJK^%-^tU HlWJg^fejS*), atbtiTSS^: (1) ~ (3) *Wfc 

(1) 0. 2 5^a^5. 0 

(2) 0. 5 ^ b ^ 5 . 0 

(3) 0. 5 a^b 

itmm 1 4 ] 

*U Dy, HoME r*?>4WfeaK§W4< 4: & 1 a<7>7C5it£^if"? b 
^%#*U a«**Mg*»e»Jft»), a£bt±Tffi:£ (1) ~ (3) ^fii^Mfc 

(1) 0. 1 ^ a ^ 5 . 0 

(2) 0. 1 ^ b ^ 5 . 0 

(3) 0. 5a-0. 5 ££ b 
[W*9 1 5 ] 

:£U Dy, HoRXfE rfrb%2>mfrb&1RZil2>&%< t i> 1 ^^TC^^^ftT- b ^ 
T%#^L. a t b fiTifisS; (l) ~ (3) Zmfz-TZtZOmt 

(1) 0. 1 ^ a ^ 3 . 0 

(2) 0. 1 ^ b s£ 5 . 0 

(3) 2 a-3^b 

umm 1 6 ] 

t^l 4X1*1 5£*5V>t\ ffiiB^^* v*A^&KY*3 ±0*/* fct±G d £^ff"C 
ySWML, yfiTIB^: (4) Stf (5) «fttii*WlktiIS«»fittA 

(4) 0^y^4. 9 

(5) 0. l^b + y^5. 0 
[»*« 1 7 ] 

flt*91 3M1 6 0v^tL^-^^i3^T, tfrlBv^* S/^A^HY b. Tb, S 

mSE# 2004-3122730 
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(iTE^; (4) (5) ^tftt^lSMitt^Io 

(4) 0 SS c s£ 3 . 0 

(5) 0. l^b + c^6. 0 

[it $9 1 8 ] 

%-£#u ctiTiB^: (4) w (5) i t ^wmti-^^m-Mm^mo 

(4) 0 ^ c ^ 2 . 0 

(5) 0. 1 ^ b + c ^ 6 . 0 

1 9 ] 

fffttgU 375M1 6<D^i?tifr— JgK&^X, fulfil* v-^A^KY b, Tb, S 

mRXFN dfrt>%ZmfrbM®.2tiZ>'J>% < £ 1 «07nSt££-f1"C c ^%^-* U L 

a. Ce, Pr, Eu, MmRV* G d s6»6 * *l*>J>& < & 1 tt?>7G*£ 

^ft-ed^%^L, cXtfdtiTIB* (4) ~ (6) fc«r#»ki-*W3l 

(4) 0 ^ c ^ 3 . 0 

(5) 0 d^ 2. 0 

(6) 0. l£b+c+d£6. 0 

2 0 ] 

*U Gd^bl^tl. &WPMgfrhJ8 t *). atbtiTIB^: (1) ~ (3) 

(1) 0. 2 ^ 5.0 

(2) 0. 5 ^ b ^ 5 . 0 

(3) 0. 5 a - 0 . 5 s£ b 

imn&i 2 1 ] 

#U Gd^bH?%ttU »Mg^^^>), atbfiTIB^: (1) ~ (3) 

(1) 0. 2^a^3. 0 

(2) 0. 5^b^5. 0 

(3) 2 a-3^b 
[fflf&g 2 2 ] 

ft^2 Olli 2 1 K&^X, tffKv$r*~>£ A-g-^CY b. Tb, SmRZFN dfrb 

%zm*bm$i2ti2>&%< t i> im<o%m^^nx c ^%^i^ ctiTiB^ (4) 

(4) 0 ^ c s£ 3 . 0 

(5) 0. 5^b + c^6. 0 
[»*312 3] 

f»*^2 OXti 2 1 |C:&V*T, WfB^*v"> a. Ce, Pr, E uRVTM. 

(4) RV (5) *»^-rifc*:4SF«fci-4*aftJK*Wtt^JRo 

(4) 0 ^ c ^ 2 . 0 

(5) 0. 5Sb + c^6. 0 
lffi&& 2 4 ] 

0I(i 2 1 K&\,*X, tfrSB^$ r *2">A<&&fcY b> Tb, SmXVNdH 
fc*#j&*&aHK3:fc.*4>&< 4 l®C>7C* : Sr^tfT'cM : ?-%^L, La. Ce> Pr 
„ E u&rnvim^<b&&S£^e>M^£ft&^& < fct 1 m<07tm*&ftx dM.=f-%^ L 
, c&tfdttTSBs*; (4) - (6) *»fe-t-£fc*«F«fc-r**aiKK»tt*JRo 
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(4) 0 ^ c ^ 3 . 0 

(5) 0^d^2. 0 

(6) 0. 5^b + c + d^6. 0 

#U G dfrbJjf^/o^rU W^Mg^f)^!), atbiiTIfi^: (1) ~ (3) fcflt 

(1) 0. 1 a =g 5 . 0 

(2) 0. 2 5^bsS5. 0 

(3) 0. 5 a-0. 5 ^ b 

;frU Gd^bf^%Mt, £|WM g rt> *9 , a t b tiTifi^: (1) ~ (3) *iR 

(1) 0. 1 ^ a ^ 3 . 0 

(2) 0. 2 5 ^ b ^ 5 . 0 

(3) 2 a- 3 ^b 
^m ^ -fig 2 7] 

ff*^2 5XH2 6 Ki3V>T. ItrlBv^^i/^A^l-Yb, Tb. Sm&tfNd^ib 
fc^*^**^*^^ 3 ^ £ la^TC^^-a-ft-Cc^yo^t. cfiTfi^ (4) 
3UF (5) *»fci-£i:*«P«fci-*WMKWtttt^*o 

(4) 0 ^ c ^ 3 . 0 

(5) 0. 2 5^b + c^6. 0 

5#:®2 5Xtt2 6fc#V»T, tS^^5/^A^i:La, Ce, Pr, Eu&tfM 

(4) Rtf (5) *«tfc-rifc«:iRr«fci-*WaiJKffiWtt^*o 

(•4) 0 s£ c ^ 2 . 0 

(5) 0. 25^b + c^6. 0 
j^^^ 2 9] 

Si«2 5Xti2 6fcisv>-*\ HtrfB^*->*^^KYb. Tb, SmRCNd*?. 
tt&WfrbMtt1*n&&* <£*l&V%X*&tt^c La. Ce, Pr 

" c&tfdttTfBsS: (4) ~ (6) tifet t k t<Wti:ti*»lt*»tt4I« 

(4) 0 ^ c ^ 3 . 0 

(5) 0 ^ d ^ 2 . 0 

(6) 0. 2 5^b + c + d^6. 0 

WttC9L2 075M2 9 «5V>f*L*- ^tw^v^T, jttrfB^^* A-fr^lcD y . Holt/ 
^ 3 X ] 

i . o 1?%^^ J^^ssii^io 

[SUfr® 3 2] 

|t^6^;^ 3 1 m>-$**Lj&»— SC«v»"C, WE7^'>9A^CA1, Th, Ca 
Si>Mn. Zr, T U Hf> Nb, Ag, Sr. Sc. BRlTC 



[ffl*«3 3] 
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9t$&6 7b&3 2 0V»f^-flK*l/> , C, ffiflB^*S'SA^I±Mgfc*±£7G3f 
tfMt^tk MgiZn 0<k^> Z n fc#±IS7G^Wffc^S.^M giZn t#±«7Glt 

Ht*«3 4] 

if*:® 67^3 3 <&v*f*iJ&»— ^M^T, flffBv^*e/£A^&<0*&ftffc#**l 0 0 
nm^l 0 0 fimVlT^&&Zh*m^t^ktt&l&mM&&M>o 
[»*S3 5l 

t - w * * ft x « jb ft * aitttnxw * a xe , 

3 6] _ 

ft*^3 5 Kfcv^T, ttr8B^*~>*A^&*i£4IH-SXett, Z nfrairf^^L 
, Y£bJK?-%#^U WMg*?)^^ a£:bl±Tf5:& (1) ~ (3) Sr»tfe"t^ 

(1) 0. 5 ^ a ^ 5 . 0 

(2) 1. 0 ^ b s£ 5 . 0 

(3) 0. 5 a^b 

[mm 37] 

»^3 5 K£v>-C. lf|B^^^'>^A^^*i|Sfl|-r4Xet±, Z n £ aJiU^^frL 
; Dy, HoME r ^ibfcSS^&aHRSftS^* < 1 ttOTC**^"^ 
■£#U SWHWMg^fcJfcllK atbfiTlfiS: (1) ~ (3) fcflfcl-v*'*?/* A£-& 

(1) 0. 2s£ 5. 0 

(2) 0. 2^b^ 5. 0 

(3) 0. 5 a-0. 5 ^ b 
[«*«3 8] 

lt#3l3 5 Kfcv>T, «riB^^^'>^A^S:iJMi-t-SXett, Z n£ aH»^-%^rL 
^3& ? Mg^^^i9, afcbiiTffi^: (1) ~ (3) A£-& 

(1) 0. 2 ^ a ^ 3 . 0 

(2) 0. 2 ^ b ^ 5 . 0 

(3) 2 a - 3 ^ b 
jt*^^ 3 9] 

4 -as *• n ft x (4® ft $ * fciBttipxw * ^ £ x@ t , 

[fM4 0] 

ita3 9C^V^, flrBB^*5/*A#&*i(Mft-*~*XeWU ZntaS^It 
, Yfcb«RP%##U W ? Mg^f>^^ a b tiTIBS: (1) - (3) Sr^tfci-^ 

(1) 0. 25^a^5. 0 

(2) 0. 5 ^ b ^ 5 . 0 

(3) 0. 5 a^b 

ffiaE#2 004-3122730 
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[W*3®4 1] 

, Dy^ Ho&tfE r*»?>'3:a»3&»?>a^Stt4^4< 4 1 tt05c**^tfT?b 18^% 
^frU WMg*^^^ afcbteTfa^ (1) ~ (3) 

(1) 0. 1 < a < 5 . 0 

(2) 0. 1 sS b sS 5 . 0 

(3) 0. 5 a-0. 5 ^ b 
[W*3U 2] 

, Dy, HoRVE r *S>fc*i*rt»e>aS&3:K*^*< fct l«05G3(E«:#W-CbJK ; f-% 
**TU atbiiTIB^; (1) ~ (3) ^t^^V^A^ 

(1) 0. 1 ^ a ^ 3 . 0 

(2) 0. 1 ^ b ^ 5 . 0 

(3) 2a-3<b 

»t3|3 5(:^t, «rSB^^*">f A^*ijHiti-4XS»4, Z n £ a JE^%-g-* L 
, Gdtbl^tU ^f|575 ? Mg^fb^i9> a fc b J4TIB5* (1) ~ (3) SrifTtf 
-7 ^ * ~> Xg"C* •? ^ 

iitr k v ^ * > «5r a zftzunt Mwrnaxm x@ t o n k % m i a 

(1) 0. 2 < a ^ 5 . 0 

(2) 0. 5^b^5. 0 

(3) 0. 5 a-0. 5s£b 
[»*«4 4] 

IS*«3 5^45V>T, fre-r^*3/^A#^*rlW»i-*XStt, ZntaJB^%*tL 
, G dfrbJa^^U SM^Mg^J&lK a fc b (4TIB^ (1) ~ (3) 

mi a v y**y*ji» &&m&m *ft%xnt mi en tfcQnxt/ * s x@ o h k , stria -? 

y^i/VJ* H Jfii-T X^ £ $ h CMt Sit* 1" &JS53&JKSSB14^5 

(1) 0. 2 ^ a 3 . 0 

(2) 0. 5 ^ b ^ 5. 0 

(3) 2 a - 3 ^ b 

tt*]g3 9i:Uv»t, m^-?y* : y , 5A&&*mffiir&X.m$, ZntaJR^tL 
„ Gd^bI?%ttU WMg^t>IS>), atb(4Tta^: (1) ~ (3) 
v ^ ^ v"> A <fr&ft jfitt * ffc * Xg "C * *K 

Htria^ ^ * -> * a tft&JMt ttriaf - ? -fw^^Wk jm t <o mx 

fifltriB^- y -fj&vtwjm® *itz> x@ t fjiaimnx^ * x@ t o n \z , mia^ ^ * 

(1) 0. 1 ^ a =S 5 . 0 

(2) 0. 2 5 ^ b ^ 5 . 0 

(3) 0. 5 a - 0 . 5 b 
[fflt*#4 6] 

»*313 9 tc45V>T, fltna-v^^'>«^A^«ri|Sflli-*XSt4, Zn^aJI^-%#*L 
, GdSrbJR^^U 5M&3&*Mg*&J**K a t b 14X135*: (1) ~ (3) Zffifiii- 
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M IB v ^ * V 9 A * X® k WIB^ * * Xgk co mx 

{iHtlB^y^moOT^^^X^t|tlHM14inX%^^^X@kcoF^tc, flrtf-^* 

(1) 0. l^a^3. 0 

(2) 0. 25^b^5. 0 

(3) 2 a-3^b 

5*«3 6 7?>M3 8, 4 0^M4 6 cov^-f *L#-£fci3V>T\ mEvni">A^t 
xi^tttc!lf%ttU ciiTiB:* (4) XtT (5) **fc-r-^*v*A#A* 

(4) 0=Sc^3. 0 

(5) 0. lsSb + csS6. 0 

5*313 6M38^ 4 0 7iS4 2 JlK&^T. KTIBv v f A£-££ 

*5??Xfi»±, La. Ce, Pr, Eu, Mm^GdH^iHI^W^ 
<fcl l*05B***tt-Cc«^%^*U cliTIB:* (4) RXf (5) 

(4) 0^c^2. 0 

(5) 0. l^b + c^6. 0 

^fJSt 3^M4 6«)^W-3iC*v>T, ItiB^^T-^'Ji^^MtSISii 
La Ce Pr, EuWm*^S^5>l^^^< ^ ltof^ 
itT c U ctiTIB:* (4) Rtf (5) *»fci-^*V*A**IMI**f* 

(4) 0^c^2. 0 

(5) 0. l^b + c^6. 0 
js^^^-^ 5 0 1 

5*JfC3 4 0 75M4 2 wr*LJ&»-3iK*5^"C\ fffB^* > tf 

Iftailt Yb. Tb, SmJLtfNd*64*»*fea***t»^ft<k*llt2 
X***tt-CcJK*%**U La. Ce. Pr. Eu. Mm&ffGdH«»*61 
^$*LS^*< k*> iac07C*^^ft-edJE?-%^L. c£tfdliTlB:£ (4) ~ (6 

(4) 0^c^3. 0 

(5) 0^d^2. 0 

(6) 0. l^b + c + d^6. 0 

Yb Tb SmSr/Nd^^^^f>S^Wi!'^< H lttOxftMtc 
; ?% i*U La. Ce. Pr. E ufctTMrnfrfc *4#*&WR3*L*^* < * * 1 
5^**^-*dl*3P%#*U cRtfdttTRsS (4) ~ (6) 

(4) 0^cs£3. 0 

(5) 0^d^2. 0 

(6) 0. l^b + c + d^6. 0 

» =rta. 5 2 J 

It** 3 6 75M3 8. 4 0»S5 1 cov^-f tL^-Jlt^v>T. flnB^*->* A-fr&fc 
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m-»-r*X5gJ±. AU Th, Ca, Si, Mn, Zr, Ti, Hf, Nb, Ag, Sr 
[W3fcB 5 3] 

W*^4 3 7^4 7, 49, 5 1 RTF 5 2 C5V>1**LJ&»— *£*V*-C, IMBv 3/ * A 
-fr&fc^fcJffifcit-riett, 3 0 0"C^±5 5 OlCJJUT-ei 0#£LL2 4«n^cffi^ffL 

[flt*^ 5 4] 

1 0 0 nmEJLtl 0 0 /x m&TT?** £ £ "J-**»fleW»tt« 

5 5] 

[»*S5 6] . ttH ^ . 

[«t*3H 5 7] _ 
»*«3 5»S5 6 0V»W-aK*v»t, flrsaffltelmxtt, JE3£, ffffiU EC A 

^ 4 0"C**i«aijKttl»1±&*^»aS*&o 
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§£ft®-Cf4. t/0©«©^*f- fc?fr«B»3fc?i&& (RS-P/M) fe*»BBIfe 
£*U «H&*t<08j2teO4 0 OMP agSOM^^^v-f^^^^^^ ^* 

[0 0 0 3] ^ 

•7^V-)A^i:U, Mg-All, Mg-Al-Znl, Mg-Th-Zn^ 
Mg-Th-Zn-Zr^ Mg-Zn-Zr^ Mg-Zn-Zr-RE (*±£:7C* 
) ^©jftfl-SO-fr^fllfe^V^o 3/* ******* 

P/Mfe-CKit^a fc»^t?*jS-r*»#J: DlMftKfctt tr^K^+ 

itL^OAaSe».W r lS5«Btt*^"t*^^ r *">^A^fc Mg-Z n-RE (*±. 
[0 0 0 4] 

[GMttXlR 1 ] #if 3 2 3 8 5 1 6 -^<2r^ (HI 1 ) 
MMWClR 2 ] #If 2 8 0 7 3 7 4 ^-<2r^ 

MHfcfclKS ] #PH 2002-25637 0-^f (JRMi^OiEH. £%0O 
[fPJOU^] 

TOMg-Zn-REl^tli, W^tTr**? r **W>***f«- 

[0 0 0 6] 

OTBtt 4> tSl K&-t Z> V ^ 3* t T v> * ^ 14 J& if IS v> o JE {4 "7 ^ * * 

7g1r 2> v ^ * v ^ A $ tt-C S o 

[0 0 0 7] 

& jg s. * <*> ant* ifc * iitt-r & i k »- * * o 
mm * ffifcir & fz tb^m 
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[0 0 0 9] 

10 0 1 0] 
[0011] 
[0 0 12] 
[0 0 13] 

; =F%#* U Y * b U 5ft«**M g frbfc <9 ^ a £ b iiTIB^: ( 1 ) ~ ( 3 ) 

(1) 0. 5 ^ a ^ 5 . 0 

(2) 1. 0 ^ b ^ 5 . 0 

(3) 0. 5 a^b 
[0 0 14] 

Dy> HoWE Tfrt>%Z>&frt>M$l2ti2>&%:< £ *> 1 «tf>7G*fc£*f|- 
TbM^ 1 %^L, a»«»MgH*i), a^bteTfB:£ (1) ~ (3) *mtzirZ.ti> 

(1) 0. 2 ^ a ^ 5 . 0 

(2) 0. 2=£b=S5. 0 

(3) 0. 5 a-0. 5^b 
[0 0 15] 

T-%#^TL, Dy, H o^E r * fc»^3fr<&4"&: < 1 «OTC§fi£^ff 

Tb WMg^^!), atbtiTWB^: (1) ~ (3) Srifcfit^ 

(1) 0. 2^as£3. 0 

(2) 0. 2^b^5. 0 

(3) 2 a - 3 ^ b 
[0 0 16] 

TtfiG d^^It-e y M?-%^t> yiiTIB^ (4) RV (5) ^fiHW* 

(4) 0 ^ y ^ 4 . 8 

(5) 0. 23£b + ygS5. 0 
[0 0 17] 

ttz, *&w\,zm2>-&mm&m&&mfcs$\,*x, iiev^^^^^cYb, Tb. 

cttTSBS; (4) Jttf (5) *Ifct£ t 4irffit?**o 

(4) 0 ^ c ^ 3 . 0 

(5) 0. 2^b + c^6. 0 
[0 0 18] 
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Pr, Eu, MmRVG dfrh%Z>mfrbM1R2tl2>'J?%< t i> li«t»cl 
^%^#U cJiTIBsS (4) XV (5) ^tiHW*^ 0 

(4) 0s£c=S2. 0 

(5) 0. 2 ^ b + c ^ 6 . 0 
[0 0 19] 

Las Ce. Pr. Eu, MmR&G d #>ib &Z>WfrbmiZti2>$>% < i: 1 M.V>jtm 

£^tK-dm^%#*u c^VdfiTie^: (4) ~~ (6) *mtz^z.ti>m%x$ > z> 0 

(4) 0 ^ c ^ 3 . 0 

(5) 0^d^2. 0 

(6) 0. 2s£b + c + d^6. 0 
[0 0 2 0] 

=¥-%$GL, Y^bI?-%^tL. SSMgHftl), a b l±TfB:£ (1) ~ (3) 

(1) 0. 25^a^5. 0 

(2) 0. 5 ^ b ^ 5 . 0 

(3) 0. 5 a^b 
[0 0 2 1 ] 

T-%#*L. Dy, HoME r £>a^3*i*4>fc < i: *> im<7)7tm*&wt 

•C-bJl^%^L, 5ft*B**Mg*lbJ£*K aibfiTIB^ (1) ~ (3) SrWfc-J-ifct 

(1) 0. l^asS5. 0 

(2) 0. 1 ±£ b ^ 5 . 0 

(3) 0. 5 a-0. 5 ^ b 
[0 0 2 2 ] 

*-%**U Dy, HoME r*»e>&*P^e>a#5StLS^4< 1 atf>5^3^S&'g•*^ 
-Cb K^^U »«*«M aiibtiTfB^: (1) - (3) 
"11^ "Cab -So 

(1) 0. 1 ^ a ^ 3 . 0 

(2) 0. 1 ^ b ^ 5 . 0 

(3) 2 a - 3 ^ b 
[0 0 2 3 ] 

fcttGdt^ttT*yI^%^tt, ytiTIB^ (4) RtT (5) ZWstzt Z t 1>nSmx$> 

(4) 0^y224. 9 

(5) 0. 1 ^ b + y ^ 5 . 0 
[0 0 2 4] 

tiz, *&miz&ZftMmH&m&&Mizis\,*X, UtTiBv^v^A^&KYb, Tb, 

smjifN d * sirs < i me>7tm*&ftx c l , 

ciiTIB^: (4) (5) «r«tfci-ifctiri|-e*>*o 

(4) 0 sS c ±£ 3 . 0 

(5) 0. 1 ^ b + c ^ 6 . 0 
[0 0 2 5] 
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^%^L, cttTSB* (4) (5) «r«fcti t fc^ffcl?** o 

(4) 0 ^ c ^ 2 . 0 

(5) 0. l^b + c^6. 0 
[0 0 2 6] 

La Ce, Pr, E u > MmWG d h 6«**t4^* < fc 4 1 ^xft 

fr-frtf-CdW^^U c&tfdttTIB:* (4) ~~ (6) tffctiHWWSo 

(4) 0^cS3. 0 

(5) 0 ds£ 2 . 0 

(6) 0. l^b + c + d^6. 0 
[0 0 2 7] 

^%-&*TU Gd*b«?%**U 3SttW*Mg*&JS!K atbliTeB:* (1) ~ (3 

(1) 0. 2 =g a ^ 5 . 0 

(2) 0. 5 ^ b ^ 5 . 0 

(3) 0. 5a-0. 5 ^ b 

[0 0 2 8] . _ 

GdtbI?%4*U WMg*5)S^ atbtiTsB^: (1) ~ (3 
) ZffitzlTZt ifMSo 

(1) 0. 2 ^ a ^ 3 . 0 

(2) 0. 5 ^ b ^ 5 . 0 

(3) 2a-3Sb 
[0 0 2 9] 

«WH#*WSfc*W»tt«KJ3V>"r, HrIB-^*v">A^£KYb. Tb, 
SmXtfNd^fcfcfc^fca^Sfr*^^ k 4 1 fc-frtt"? c JE^/o-^T t> 

cfiTIB^; (4) Rtf (5) ^ctua^WJo 

(4) 0 ^ c ^ 3 . 0 

(5) 0. 5 ^ b + c ^ 6 . 0 

10 0 3 0] , 

#U ciiTIB^: (4) Rtf (5) *n^i-cfct^r«T**« 

(4) 0 ^ c ^ 2 . 0 

(5) 0. 5^b + c^6. 0 
[0 0 3 1 ] 

La Ce, Pr, E uRO t Mm*?i fc&i^ibiiiKS *LS4?fc < i: *> 1 tO^*^ 

•cdk^^u cZiirdttTias: (4) ~ (6) *>iir«r?i&ao 

(4) 0^c^3. 0 

(5) 0^d^2. 0 

(6) 0. 5^b + c + d^6. 0 
[0 0 3 2] 

^%-£*U Gdtb«m*U W J Mg*f>^^ atbtiTsB^: (1) ~ (3 
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(1) o. lsSa^5. 0 

(2) 0. 25^b^5. 0 

(3) 0. 5a-0. 5^b 
[0 0 3 3] 

ttz, *§&mK&2>l&3&m&W)&&%,fc&^r, ittrfE^ 7 * v *^ A ti , ZnSraK 
^/o^U Gd^bM^%ttU M^Mg^<bJ&*K atbtiTIB^: (1) ~ (3 

) zmtz-rz t & vsm-z&Zo 

(1) 0. l^a^3. 0 

(2) 0. 25^b^5. 0 

(3) 2 a - 3 
[0 0 3 4] 

Sfc, *»WK:«**aifle*tttt^feJR^*v>T, fEv^i">A^|:Yb, Tb> 

ct±Tie^: (4) rit (5) tifctt *> *ritiT?£&o 

(4) 0^ci3. 0 

(5) 0. 2 5s£b + csS6. 0 
[0 0 3 5] 

P r. EuSO f Mm^f 3 ^^.^?>M^fL^^< fct 1 a07Gf£*£-ft"T? c W,=^%^ 
*U ct±TfB:& (4) Xtf (5) 4rWfc1-£ fc fcTWCsfeSo 

(4) 0 ^ c ^ 2 . 0 

(5) 0. 2 5^b + c^6. 0 
[0 0 3 6] 

SmOT a SW»e>aS^S*L3^fc < t & 1 «<£>7Gfit £^ft"C c M^/o^fr U 

La, Ce, Pr, E uMm^^^^^^M?^^ < f> im<n%m*&ft 
•CdS^tL, c&tfdttTSB:* (4) ~ (6) fcT»T«|T?**o 

(4) 0^c^3. 0 

(5) 0 ^ ds£ 2. 0 

(6) 0. 2 5^b + c + d^6. 0 
[0 0 3 7] 

tTE r*5>44»*e>a«?Sii4^a:< t *> 1 tt<Z>7nili£^fi"T? 0 JK^-%iB 1 . 5If% 
[0 0 3 8] 

[0 0 3 9] 

C a, S i > Mn> Zr> TU Hf, Nb> Ag, Sr, Sc> B^C^^^Sf^ 
[0 0 4 0] 

%m<Vik&m. MgtZn ©ft^Bk Z n k#±«5B*O<b'fi*X0 r M g Z n fctf±£ 
[0 0 4 1] 

0 0 nmWl 0 0 M m&TX$>2> Z ttflftt Lv*„ 
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*H -t £ d t £ *HK "t & o 

btiTffi^ (1) ~ (3) t||fc^^5/^A'6^|flt««rft*ie , t?*«ifc* 1 T« 

(1) 0. 5 < a ^ 5 . 0 

(2) 1. 0 ^ b ^ 5 . 0 

(3) 0. 5 a^b 
[0 0 4 4] 

& < fc <> i a^TG^^^-ft-e b Hi^-%^r U M^M g frhfc *) s atb fiTeBsS ( 1 

) - (3) *»fei-^^^'>-?A^»jii»«r^*is-e**ifc<>'BriB-e**o 

(1) 0. 2s£as£5. 0 

(2) 0. 2 ^ b ^ 5 . 0 

iSffi *$ hh mm. * &)&ir #±«7G* ~* * * o 

4 < fc *> 1 aOTC^^^ftT* b U m&M gfrhm*). a b (±TbB^ ( 1 

) ~ (3) *»fe^^^->^A^»jt!»4:ft-5IS-t?**ik<>^«6^*>*o 

(1) 0. 2 ^ a ^ 3 . 0 

(2) 0. 2 £S b s£ 5 . 0 

(3) 2 a-3^b 

s^°i»MP«**»**wtt««>***ftK*v>-c, striae* 

#-r*ieii, ZntaI-F%4*U YtbI=F%**U WMg^^J, at 
bfiTIES: (1) ~ (3) *»fei-^^*^9A-fr^»j6**f1?*I«^**i^*^t» 

(1) 0. 2 5 a ^ 5 . 0 

(2) 0. 5^b^5. 0 

(3) 0. 5 asSb 

i fc ° **&9J « £ «3£K?!5 *8tt&« <a # v» X , ttrlB^ ^ * * * * 

ftilSli, ZntalWttU Dy. HoXtfB r*&**»*6»*3*t*^ 
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) ~ (3) «:«fei-^^*^^A^»ii!»«r^«Xe-x?**ifc«> ^6^**0 

(1) 0. 1 ^ a ^ 5 . 0 

(2) 0. 1 ^ b ^ 5 . 0 

(3) 0. 5 a-0. 5^b 
[0 0 4 9] 

ffi-tZXW±. Z nfcaJK^^U Dy, H o r *?>*«»*feai^$*i.4i> 

ft< fct laOTcJft^tt-ebJR^^L, W J Mg^f)^t3, a£bteTfB5£ (1 
) ~ (3) *|»jt^v^*->^A^»j6!»Srft*xe't?2b*Ci:4irt}6-C*ao 

(1) 0. l^a<3. 0 

(2) 0. 1 ^ b ^ 5 . 0 

(3) 2 a - 3 ^ b 
[0 0 5 0] 

H1-^X@t±, ZntaSWtU G d £ b ® : ?-%#^r U 5HS5# S M g if b$C > a 
£:bl±TlB:& (1) ~ (3) *Hfc1"v* r *S'tf A^*4»jt**ft*Xfi-C* •) , 

(1) 0. 2^ a^5. 0 

(2) 0. 5^bs£5. 0 

(3) 0. 5 a-0. 5 iS b 
[0 0 5 1] 

ff^Igli, Z n£ aHf%^tL, G d * b U 5HSB* S M g <bJ& *} . a 

tbJiTIS^: (1) ~ (3) tifctv/*^^ A^jlfc^ilfC* *) , 

tfris^ ^ * v * a s if £ mtmmuum *f^igtorat:, ttria^ 

(1) 0. 2 ^ a ^ 3 . 0 

(2) 0. 5^b^5. 0 

(3) 2 a- 3 2£b 
[0 0 5 2] 

#-*-*I5gl±, Znial^ttU Gdtbl^^tU «««g*>^^ a 

tbtiTiB^: (i) - (3) *mtt^y*^v&&&mi&m*ft2>JMx$>t), 
~> * a ^KftyM srM-rx© * $ h t-jwu-f & c *> & » 

(1) 0. 1 =S a ^ 5 . 0 

(2) 0. 2 5 =s b 5= 5 . 0 

(3) 0. 5 a- 0. 5 < b 
[0 0 5 3] 

fcbttTlBsS (1) ~ (3) *ffitz1-^r**s* *ftZ>JMX$>*), 
fflB-7 -> ^ a *ft* IS BtTlBf - ? •7 : &tfL<0®myoZft ZIMhO FIX 

(1) 0. l^a^3. 0 

(2) 0. 2 5 ^ b ^ 5 . 0 
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(3) 2 a-3^b 
[0 0 5 4] 

flH-*xeW\ Yb, Tb, SmR0 f Nd*64*»*6II?«ii'm<i:UlO3C 

m^-^ft-ec^%#^L. ctiTIS^: (4) JtCK (5) Srifcf7^**/9A^ifJt 

(4) 0^c^3. 0 

(5) 0. lsSb + c^6. 0 
[0 0 5 5] 

$N-&X@t±, La, Ce, Pr, E uR^Mm^^ 4*»*fe»R3*L44>fc < t S> 1 
a07G**-&«-CclK^%^L. cliTIB^ (4) RV (5) 

(4) 0 ^ c s£ 2 . 0 

(5) 0. l^b + csS6. 0 
[0 0 5 6] 

ffi-TSXgWU La, Ce, Pr, E uMm^^^^^W^M^ < t 1 
a«55E**^ff-Cc« : f-%**L, ct±TIB:£ (4) (5) ^afcf7^'>fA^ 

(4) 0 ^ c ^ 2 . 0 

(5) 0. l^b + c^6. 0 
[0 0 5 7] 

4 7t, ^t:«^Mi^l«M^Ci5V^, «rffi-r^5/^A^*5 
fif-t&Xigli, Yb, Tb. SmXtfNd*fe****&3MR3*t*^fc< fct lffi^X 
f^MtcIf%ML, La, Ce, Pr, Eu, MmXtfG d 
StLS^fc < fc l«^7C*«:#tt-t?diS^%^U cX.tfdttTSB!* (4) ~ (6) 

(4) o ^ c =s 3 . o 

(5) 0 ^ d ^ 2 . 0 

(6) 0. l^b + c + d^6. 0 

H-T^X^ii, Yb, Tb, Sm£tfNd*fc**#a»e>S^S*T.&^fc< ti> IMVtz 
^££-ft"?cir?-%^L, La, Ce, Pr, EuOTm*?)4W^I^W 
t i> im<D7tm^tf^dW^%^^ cRtfdliTBs*; (4) ~ (6) *»tjfc 

?-^*v*A^£*3M&*ffc*xs-e*>*£ *>"srtBT**o 

(4) 0 ^ c ^ 3 . 0 

(5) 0 ^ 2 . 0 

(6) 0. l^b + c + d^6. 0 

[0 0 5 9] , * «, 

H^X^Si, Al, Th, Ca, Si,Mn, Zr, T i ,_H f , Nb, Ag, Sr, 
S c, BRtfC^tftii^feaK?^^* < fc *> lttO7C* ; l:^-It-e0ir,^-%^2. 

[0 0 6 0] ^. „ 

M^ife-rXSti, 3 0 0m±5 5 0taTtl 0^±2 4Hn*i^«i^ 
^|B^^^^^A^^MS«:M1-Xg-C**- t**«F4 Lv* 0 

[0 0 6 1] 

2004-3122730 
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[ 0 0 6 3 ] 

ffiU ECAE, giattiaCW, £*tfeO»9*ttOX, FSWftI0 9W4< 
» ° Mm U kli, CeXO'Lati*»i:ti««>*±«St«J 

4fc! > *»Wlc«**BMt*»ttA«^*v»-Ctt, «17^'/9AJJCA 1 , Th 
Ca SUMn, Zr.TUHf.Nb.Ag. Sr, Sc, BX0«C*fc4*» 
*&WRS*t*^ft< k*l«©5B***tt""*0M*%«2. 5l^%J^T^t^fc 

5Pt-S-mf± 5 L<> <fc $?4 L < 1 0 %£l_tt?*So 

# H W1 0 0 nm»± 1 0 0 // mftTt*^i^«^ t^o 
4fc, **WC«4*3IK*fltt4*P*''^«:^ fflMflttJnXWtt, Mg ?fi!^ 
MgfcZn^m Z n iSTCi^W^Mg t Z n tf ife 

*o>fk^»^ e» ft tts^ft < k * i «£«>*f m«;rr a - k * w 

TttlBMi&fJnX^teh cp-Mg fc^-f&o 

ae gi*jdmx».o f «je<^"5t)0^ft< kt— o**t3 iot*«:ttwc**o 

4? taULa, Ce. Pr. E u RCMm**t**Ltt, fcMg k Z n© 3 

at«*^«xgkt(rEffli4ipx»*^*xswiBiw, tfre^*^*A***A»^*K 
fldWM**+x**aunuTfeAv». £e*eft*9**i*. a** 4 o ox:~5 5 0 
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, ilK7&*l 5 0t~4 5 0T\ ^SBtW** 1 #~ 1 5 0 OMJiMtUo 
[0 0 7 0] 

ffiU ecae, Bl4feinxs.o f ^dto^*,o^*< tb—oZfr 3 ) i><DX~$>zzti>»sm 
-?$>2>o oi r>, mnafflttinxtt, ees. fflffiu ecae, giadwxxtwwfto^JiL 

[0 0 7 1] 

* o „ #m Las** 250 x;m± 500 tar, wmuzxz vmm&&w 5 %m_L-e*> 

[0 0 7 2] 

JpXW*^*XSBtt, l»lB^*S/9A^^jt»*JE®fc:J: «5 H-fkLfefflttUnX**^ 
ilgf* I) % fl£®fflJK*« 2 5 0 TCm± 5 0 0 °CmT\ JET W 5 %JiU:T?* 2>Zti>*I 

[0 0 7 3] _ 

irax4&*^&xigtt, «rsB^^^'>^A^»jS«?*ECAEi-J: »)HftLfcfflttinxw 

*^*Xe*C*»>vT»IBECAE*^f^B«)aK* t 2 5 0tl£Ui5 0 0 "CJ^T. ECAE 
[0 0 7 4] 

inxt/^fp-s»X5g{±, m^r*^t7&&&m&m* 1 5\W}\\j:fc£ •jH^u^^iJfeipxw 
frftax«-e*«K fE?l»x^ff^oss^2 5 o , cm±5 0Ot;MT> KrlBBIft 

flnX^fE&XIIti. mr»T^">9A^«H6W*«6KJ: $ HftLfc*3Mfc*:fls*X 

s-c*ij, *ria««^ 2 5 o*ca±5 o ov&t, «rK«j6©inx*#5 

[0 0 7 5] 

igoti:, |triBMtttnXt/^MS^ J fT^X®5r$,'b^ : i r «1-S- t «>TOJ, £*i 
K J: , ^a^ffltt^X»0«$»W'RaiJR«:»«! s S*r^Jt'<"C'$ & fcfiJJb$-£* 

[0 0 7 6] 

ftsmnm&mMBt&i 5 o"cm_t4 5 otc&tt?*«!k fe»an»wi±ifl-ia±i 500 

[0 0 7 7] 

Km z nsmm-mm'&.&m *> k # v> -c\ flna^ ^ * * a » . 

Al Th, Ca, Si.Mn, Zr, T i > Hf> Nb, Ag, Sr. Sc. BS^C 
[0 0 7 8] 
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[0 0 7 9] 

bit, *»w«>*iii^fiK o ^* t ww-J"*o 

i ^v^l/^;K'tt v^^y ^ A^iliM g - Z n - R E (^±^7C#) ^"C^ I) > *fr 
±«7&«^Y, Dy, HoXVEr*e>44»*?>ai?§W4<iU8«3C*T?* 

[0 0 8 0] 
[0 0 8 1] 

[0 0 8 2] 

o^iMtttnxxttlBttiraxift^ifcjaai-* -h:^ t^jk • «3£1£ • KBttWl 

[0 0 8 3] 

W*ft*)^ ^o««^MttSnx^ffv>, *4vM±fflttinxftKj!ftiaa«rJfii-ifct-J;o 
TT&fcKMiu Mttiiniife**v>i±Mttlnix«kft«ftK»aijK • fi3£te • *»tt*«»& 

[0 0 8 4] 

1) ^ ^ 

t-^tr 3 7ciSl±0^-C*«)> #±S7G*tt. Y, Dy, HoMErHi^fea 
3R£*l£ 1 3U* 2 JSUi07GSfe&&o 
[0 0 8 5] 

**«*>5B18fc:J:*Mg-Z n-Y^O«Ua*IH»±BD8K^-rA-B-C-D-EO 
*-CHtr*H-e**« -*-fc*>t>> 3E»w^**aJR^%fcU 1 Xtt 2 J2Lh<7>#±afec 
So^fc^tt-CblK^fc-r**:. atbliTlS^: (1) ~ (3) SrJPtfc-*" tat* 

(1) 0. 5 ^ a ^ 5 . 0 

(2) 1. 0^bsS5. 0 

(3) 0. 5 a^b 

[0 0 8 6] _ 
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[0 0 8 7] 

H^-o/ofcU YO^**«JTIR* 1. OJBS^fc ■*-&«, 
[0 0 8 8] 

^*/«>A^lC^tt&lE»^**^teBa»±* , «>JtK< "CO. 5IW15. oi^%a 
[0 0 8 9] 

tt- f±ixi* s Dy, HoME r ^<b£&SM^?tK$*L& lXtt2a±05c35 

±o^±a7G^o^-*S^^ft-eb^%ti-^> fc, atbtiTifi^: (D ~ (3) 

(1) 0. 2^ a^5. 0 

(2) 0. 2^b^5. 0 

(3) 0. 5 a- 0. 5^b 

J° °4±^7G^Dy> HoRtTE r tf>ib&&iN>*<c>312R£*i-2> 1 Xtt 2 ELhOTC^i 

f%MU^<> yttTfBS; (4) W (5) ZMfzir Z ttmt L^o 

(4) O^y ^ 4. 8 

(5) 0. 2^b + y^5. 0 

[0 0 9 2] _ ^ 

[0 0 9 3] 

^JKS.OTtt^ii^:ti3Ei&* J 0. 2~1. 5^%Cfev^If l^^c Il&^ls* 3 
[0 0 9 4] 

tWB#±«5c*3» t Dy, H o RVE r ^* 1 X« 2 J2Lt*> 

7C^t?*^.^0^^^->^A^-#0«®BI«rttfIB^: (1) ~ (3) imtz-ft><Dt\s 
tvijit, J:i)#*bv»«J««HfcL-CttTB* (1* ) ~ (3' ) 

(1* ) 0. 2^a^3. 0 
(2' ) 0. 2*Sb^5. 0 
(3' ) 2 a-3^b 
[0 0 9 5] 
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mmo^m 2 ) 

Z$ij4%&±<D&±X~&y) , ^i±m%m^ Y> Dy> H o RlfE r ^<b&£SM^it 
^$tt^» lXl*2&±<D7tm-?$> , 0, m4%mtt. Yb, Tb, Sm;B.tfNd^&£^ 

[0 0 9 6] 

(D^^b^%tL, lXte2&±<Dm4 7tm<V&tf^** cJ&?%tlT2>t, a 
, b&tfc liTia^ (1) ~ (5) £i§fc-r*><7>t 

(1) 0. 5 ^ a ^ 5 . 0 

(2) 1. 0 3£ b ^ 5 . 0 

(3) 0. 5 a^b 

(4) 0 2£ c £S 3 . 0 

(5) 1. 0 ^ b + c ^ 6 . 0 
[0 0 9 7] 

Mil** - £JRWft#»**rtH 3 ******** - fc J: *o 
[0 0 9 8] 

*±Stc3(E**D y ^ H o&tfE r *?>4;*f 1 2 M_t<7)7D* 

cSBint, a, bS-tFctiTSBS: (1) ~ (5) tifctfcotft*. 

(1) 0. 2 ^ a ^ 5 . 0 

(2) 0. 2 b ^ 5 . 0 

(3) 0. 5 a-0. 5^b 

(4) 0 ^ c ^ 3 . 0 

(5) 0. 2 ^ b + c ^ 6 . 0 
[0 0 9 9] 

«##W-C0. 2H?-%J^Jit-r^Sfit±, H*fe03^S8 1 ilWe&*o i*^ IMtc 
3 . OlK^fcLfcSSW:. #4 5c*OH#R* t tev^t>-C**o 4 

[0 10 0] 

tfc, jWHB#±£5G*tf*D y , HoJO f Er*?)44S*eM$ii4lXli2£l±0 
555[|-CJb*»'frO-7^^'>^A#^OftJ5RteH*1&IBS: (1) ~ (5) *ffct^tL 
■CvU*», J: L^TOit L-CiiTIB^: (1* ) ~ (5' ) ti/:t^-C*5 

(1* ) 0. 2^a^3. 0 

(2' ) 0. 2=gbsS5. 0 

(3' ) 2 a-3gb 

(4' ) 0sSc^3. 0 

(5' ) 0. 2^b + cs£6. 0 

[0 10 1] 
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(il«3) ^ ^^-^ 

*-%tsA%VX±.<D%&-?*> ] 0^ ^±M.%m\U Y, Dy. H o fctfE r frbtc&mfrbM 
IRZtLZ 1 X(i 2 m±OTC^-C^ «9 . ^47C^fi> La. Ce> Pr> Eu, MmMG 
d^fcafM^jit^S*^ lXl$2&±<Djum-e$>Z>o Mm (^-y>^^^;v) t 

i^S^li: J: S v v- A^OifiMit^ Zn©^tf^aJg^%tU Y 
O^*** b^% t L, 1 X«± 2 m_hO& 4 tg**)*« c fci" & , 

a, bS.O'cttTIBS: (1) ~ (5) ^t^i^^o 

(1) 0. 5 ^ a ^ 5 . 0 

(2) 1. 0=Sbs£5. 0 

(3) 0. 5aSb 

(4) 0^c^2. 0 

(5) 1. 0^b + c^6. 0 

ti^ttf 1. oj^ : f-%Jii-tt-t-^sfet±. gasbag 1 fcra«n?**o JMx 

[0104] 

^±«7n^* ? Dy> H o RITE r frh tkZWfr bMIRZ ti%> 1 3U* 2 m_t<D7cSt 

±<z>*±«x3!ttf>£«* b fc U 1 Xt± 2 JBLLO* 4 7C*0^«*^irf-C c II 

=f-%b-rzt, a. b3to f ctiTIBS: (i) ~ (5) zmtz-f i> <o t fc&o 

(1) 0. 2 ^ a ^ 5 . 0 

(2) 0. 2 ±s b ^ 5 . 0 

(3) 0. 5a-0. 5^b 

(4) 0^c^2. 0 

(5) 0. 2^b + c^6. 0 
[0 10 5] 

5 jk^&t ie»o**ji*«o 



t«E»±«l5B*« c Dy. HoRtfErH44»*6«RSiiilXtt2fl±0 
7cf^^Sf^v^^y^A^«l5i*f^ (1) ~ (5) Zffitz-ri><DtL 
t v^^ *!)#4Lv*fcjfc*HfcLTttTBS; (!' ) ~ (5' ) *«tfef t 



(1* ) 0. 2 ^ a^ 3 . 0 
(2* ) 0. 2^b^5. 0 
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(3' ) 2a-3ib 

(4' ) 0 c ^ 2 . 0 

(5' ) 0. 2^b + c^6. 0 

[0 10 7] 

^^f^x* lXli2m±<^?£T~&*K ^5 7£«ti^ La. Ce, Pr, Eu, Mm 

bJK^fc U lXtt2£H±0*4 5c*0#««:^t?clR : T-%i:U. I X 
li 2 m±<7)m 5 TG^O-g-^^^ft-T d tlrZt, a, b, c ^.tf d I±TIE:£ (1 

) ~ (6) 4Ifcti<Oi4So 

(1) 0. 5 ^ a ^ 5 . 0 

(2) 1. 0^b^5. 0 

(3) 0. 5 a^b 

(4) 0sSc^3. 0 

(5) 0sSd^2. 0 

(6) 1. 0^b + c + d^6. 0 

*#**0. 5*^%Ja±, Y, *45c#RO r *55c*O^W~&«*l. 0^%U± 
S-^i^fr:^** £ 2: K£ *° 

±<^±«^*<7^fh§r«£ b W.=^% t U 1 X\t 2 m±0^ 4 TU^O^fi^r^Bt-e 
cM ^ %tU iXfi2^-t0^57E*^«^^ftt?dMi : -%t-r^>a:, a, b, c 

^.^dtiTfB^: (1) ~ (6) *m?z-fi><Dtti:Z>o 

(1) 0. 2^a2£5. 0 

(2) 0. 2^b^5. 0 

(3) 0. 5 a- 0. 5 ^ b 

(4) 0 ^ c 5= 3 . 0 

(5) 0^d^2. 0 

(6) 0. 2^b + c + d^6. 0 

tfJ|E# 2004-3122730 
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* t- m^±m7tm^D y > h o we r e> =& ?>a^$ fr* 1 x« 2 £Lto 

^^a^OT^r^^^A^OJajftiEfflSrffilB* (1) ~ (6) *> O h L 

tv^^ £«9#tLv«$lffltLTt4TiB:S$; (1* ) ~ (6' ) tifct*^*« 

(1* ) 0. 2^a^3. 0 

(2' ) 0. 2^b^5. 0 

(3' ) 2 a-35£b 

(4' ) 0 ^ c ^ 3 . 0 

(5' ) 0^d^2. 0 

(6' ) 0. 2^b + c + d^6. 0 

[0 113] 

etl«litfc , 7^'>'>A'Hfc* l *tffe*l*. fiU MettAl, Th, C a> Si. Mn 
Z r TUHf,Nb,Ag^Sr,Sc, BRtfC^&fcSiSfr&SHRS *t*^ft 
aUtWxfeJb*o i«Me^tl(iOI^2. 5S?%6lTi:ti. Me 

[0 114] 

{%m<o^m 6 ) _ 
o^t^ii 6 k i & v ^ * v * a &&<om&3m cov>TRi«t4o 

{4, iftK**4 0 0X^- 5 5 0°C, tsmmm** 1 1 5 0 0# OU4 2 4^^) fct*i 
#!lx.i£*<PttS E C A E (equal-channel-angular-extrusion) tnXfe. EM, 3\tkRV^^L 

at, Unix. Fswupxft^*fflv»*c 

flimbt- i^aattipxirfr^*^*. #ffiuaK£2 5 o ta± 5 o o v&rrt u w 

ECAEftlXttii, «ft^-4»f **»At4fc*^^«^»^*lSlS: 9 0 

OttflattftHL . J&^ffl #*TNfe * v *r * * 9 A * 3M0 » * *T , 

!K*LW5L©9 0° Kffltf ^tt/c^t?miS-7^^v'>A^^«^fc:^ : S:5nx.T 

^| LV . 0 J:*)»tL<li3~5^-e**o ECAEOSPXI*«)iftK»4 2 5 Ot:tt± 
5 0 OtftWI LV> 0 

jE^^ilL^UnX^fi 1 ^^^. EE®^K^ 2 5 0 t Cm±5 0 0t:^Ti:L, ET^ 
5iainXtJ:*aBttinX*fr^»'6-t4, BltftSnXfcfi^B&OfiJKd^ 5 0tJ^±5 0 0 

jRfcfcjsfflteirax&fH*^, «iftunx*ff ^»oiaK**2 5 ouus o o'cui 
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±.m<DX *) ^T^*'>^A^nit!»tfflttipx«:^f o^fflttupxifeii. urate *$v*r 

X ( * 0#S L < tt 1 0 %a±) i: 4 0 . ffiSBJUS$*»«j&«>«ill*fc®** 1 0 0 n m£l 

XI 0 0^m£lT-C**o TWrlBftJH»I*»«a*«)^4 < ffi LTV* 

& 0 mzmmnJimi*, Mgu±«x*«^» < Mg^zn©^ zn^ 
ttSnx*^fo7t^oiH±inx%^ov^T{±, Ml&bnxfcfr ^M^it^teJfc^Tfcf ? *- 

[0 12 0] 

v> 0 i^afc&a^fe'frtt, auE**4 o ot:~5 5 or. M:iP#wa* 1 3— 1 500^ (X 

gtS*:?? 0 -W^M'14SnX% teJt^T tf ^ * - AfeBtRV&&MB£'t> t £ teX#f--T £ o * £ 

afc&s&oanfebniifo te & iMf t iwtftte, urate ^v>-c*sss»iSfliiSwttSiffi^ 

IXt) fc4^ «riBfiSJIB««fll3tWl&fittSt± 1 0 0 n mlXL 10 0^ mJ^TT^ S . 
it M g t%i±M%m<D Mg Z n<DQC&m> Z n tf±i7Gf WMS^M 

L^o MfBMttiOX^^h c p-MgtW. 

[0121] 

ffl te ft-j- & v ^ ;v te & V * ^ * fcft-t a c: £ a o 

[0 12 2] 

X^*±»7O*Sr^tr3xXtt4 5c£lLX^^*0. ^XSxfiftX Y, Dy, H o £ 
[0 12 3] 

$HI^liaSMg-Z n-Y-fi-^©«*«IBttia9^i-A-B-C-D-EO 

-r^fc, afcbt±Tlfi5£ (1) - (3) SrSt^-rtOfcft&o 

(1) 0. 25SaS5. 0 

(2) 0. 52Sb^5. 0 

(3) 0. 5 a^b 
[0 12 4] 

M#&0^-ga*5J^%&X-?&& £, OUiJStt) tfHgfFtSISlRl***** 

Y^#^a*»5HC^%JJ)LX-C**fcs #te«H£ (XliStt) *»ftT"t* 

[0 12 5] 

*fciE»<Z>'MJb&*0. 2 5S?%m XliY©m#0. si*?-****-?** ^ 

0&ttRVY<Dtt**ti*tL<DT!B.**1foV>1&1&l teifc^T 1/2 2><Di* 
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£ILT-C**o 

J° 1 4±«5B**»Dy, HoXirEr^feai^^SW 1 X»i 2 El±<05£* 
±^#±«7n«^^**^tt-t?b^%i:-r^t, a^bfiTiB:* (1) ~ (3) 

(1) 0. 1 ^ a ^ 5 . 0 

(2) 0. 1 ^ b ^ 5 . 0 

(3) 0. 5 a-0. 5^b 

it- 1 #±*5B***D y , H o RIFE r 1 Xtt 2 

LTfcJK, yliTlB^: (4) Rlf (5) Srifct^^iLv^ 

(4) 0^y^4. 9 

(5) 0. l^b + y^5. 0 

?,-e*a 0 s^iX(±2^Ji^^±*x#^«^lt'e5iF>^ 0 /om±-c^^i, #k 

OTPIfcO. ll^%fc U *±»5c*O#ti-^**^TIR*0. lS^fctSo ^ 

3ft«ft0'itt©ii^:ttffi»* t 0. 5-1. Sl^i^v^gfl^So lEft^**** 
0 5 ■c^%ftaiciBv^*±»5B«#«*« , ^4 < ft * k«lK#ttTi-4«rtIj;**# 

**io4«©M g-Zn-RE^^ A*£TI±, HTJfeUfclKH©***** 
* * 3E#& *±*5B# x. ft v>g 

4/- tMB#±»7B** , Dy, HoXtfE r *6«f 2 a±© 

Kmx~&&Wi&^r^V^&<D&)&mm*m?& (1) ~ (3) W;t^tL 
xZhiiK XWt bv»«HLHfctTttTB* (1* ) ~ (3* ) 



(1» ) 0. 1 ^ a ^ 3 
(2' ) 0. 1 ^ b ^ 5 
(3 ' ) 2 a - 3 ^ b 
[0 13 31 
(HifcO^ffl 8 ) 



0 
0 
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htzhWfrhmi^M 1 2 ^LhOx* *9 , fM7G*fis Yb, Tb, SmW 
10 13 4] 

co^*^bM?-%fc U lXfi2m±^S4x;^^^*^^^ft"ecJI^F%ti-^ 
a, b^cliTtB^ (1) ~ (5) Wct^^^o 

(1) 0. 25ia^5. 0 

(2) 0. 5^b^5. 0 

(3) 0. 5 a^b 

(4) 02£c^3. 0 

(5) 0. 5^b + c^6. 0 
[0 13 5] 

±P1£3. 0J^T-%i: L/cl4li, fM%f£0@«tf s fev^ib S47nSt 
[0 13 6] 

Sfc, ^±«7C*^Dy, Ho^^E r^^^S^^SK$tL^> lX{i2J^_h07C* 

±<^^±^7C*«0-^*l:^^-ftt?bMi L %i lXii2m_tc7)||4 7C*<0#«^^it 
t^cil^-^ofci-S a, b&tF c tiTIBsS; (1) ~ (5) *m?ziri><Dt 

(1) 0. 1 ^ a ^ 5 . 0 

(2) 0. 1 ^ b ^ 5 . 0 

(3) 0. 5 a- 0. 5 ^ b 

(4) 0 ^ c ^ 3 . 0 

(5) 0. 1 ^ b + c ^ 6 . 0 
[0 13 7] 

mie*±«7C^Dy, HoWE r frb%2>&frhm$l-£tlZ> lXf±2J^_t<7> 

7c#T^^^^^^^>">^^^MI£H^BtrlB^: (l) ~ (3) *mtz-fi><DtL 
-CV^^, £ *)U* Lv^«l£Ht LTliTIE^ (1' ) ~ (3' ) fcMfc-f i> <DX~$> 2> 

( 1 • ) 0 . 1 ^ a ^ 3 . 0 
(2' ) 0. l^b^5. 0 
(3' ) 2 a-3^b 
[0 13 8] 

mmo^m 9 ) 

$L§&w<onn<omm 9 &- «t & t v ^ a^»±n »3s%**ofiiii-* £ £ k <t o -r^ h 

3t0 r *±Si5G***tr4 5cXtt5 5cJSl±O'S-&T?*») % *±«x;*«. Y. Dy, H o 25. 

Pr , Eu, MmXO'G d*»fe4*#*»fe«K*tL4 lX»i2JBI.±©ro*" , C**o 
[0 13 9] 
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0#*fi * b U 1 Xti 2 &±.(Dm 4 SB*©****^"? c DK ^% t ir Z> t , 

a, bRO'cttTB* (1) ~ (5) *»fci-%Ok**o 

(1) 0. 2 5 ^ a ^ 5 . 0 

(2) 0. 5^b^ 5. 0 

(3) 0. 5 a^b 

(4) 0 ^ c ^ 2 . 0 

(5) 0. 5^b + cs£6. 0 

0 '5«wa±k+*»*»^ «t©»«7kw»-e**. ^i x *25^f? 
±<&*±«^**>*****w-c b t u 1 x»i 2 m±2f t7??f ***** 

tcIWktU, a, bXCcliTB* (1) ~ (5) *#fc-rt«)fcft*. 

(1) 0. 1 ^ a =g 5 . 0 

(2) 0. 1 ^b=S 5. 0 

(3) 0. 5a-0. 5sJ b 

(4) 0^c^2. 0 

(5) 0. l^b + c^6. 0 

immtmmcOM g - Z n - R E*^* 9 A**fc*V*T t . 

I * i f!ft±«X*4'D y , H o RTfE r * * ft t ** * «R« M 1 Xtt 2 tt±0 
5c*-C***^0-r^*->^A^^a*l6H*«rSB5«: (1) ~ (3) 4:*fct^tt 
To»*bv*»M6BkLTttTB* (1* ) ~ (3' ) tH***©*** 

(1* ) 0. 1 ^ a ^ 3 . 0 
(2' ) 0. l^b^5. 0 
(3 ' ) 2 a - 3 s£b 
[0 14 3] 

nftO r #±«5B***tr 5 5caJi«>^T**0^ ^r±«7C*^> Y, Dy, HoWEr 

lXI±2J2Ui05c*"t?*>!K IMxfctt* Yb.Tb, Sm, 
Nd^Gd^i-S^^I^^l^ 2 ^^*^ 557nyii, La, 
Ce. Pr, EuXimm^&ft^^iii 1 X» 2 £UK07C*t?*&o 

*>**** b **% k U 1 X»i 2 tt±©» 4 %*^^fi^^ftTcM^%kL IX 

) ~ (6) taifei-fewkftio 

(1) 0. 25^a^5. 0 

(2) 0. 5sSb==S5. 0 

(3) 0. 5 a^b 
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(4) 0 ^ c ^ 3 . 0 

(5) 0 ±£ ds£ 2 . 0 

(6) 0. 5^b + c + d^6. 0 
[0 14 5] 

Zn, Y, ^4 7C«]5.TO5 7C*W^-It^fi : Sr6. 0 m=f-%*ffi t fSlft, Zn, 
[0 14 6] 

^±«7Glt^D y . H o S^E r ^ f) ^ S i^ 1 il? ? Uli 2 £l±©%f 

±<7)^±®7C^c7)#«^^ft-e b JDR^% fc U 1 Xtt 2 &-to& 4 7n*o#;prfi££-Bt 
-CcJF> : ?%tL> 1 Xtt 2 5 xfO^tt d JR? % 1 1 * t , a. b. 

c&tfdliTlBriS; (D ~ (4) *ffitf?i><0 

(1) 0. 1 ^ a ^ 5 . 0 

(2) 0. 1 ^ b ^ 5 . 0 

(3) 0. 5 a-0. 5^b 

(4) 0. 1 ^b + c + d^ 6. 0 

55*"?* * Jfc^O^* ~> ^ A^«0««gffl * HtriB^: (l) ~ (3) tiftttOiL 
■Cv>S**, .fc*>Sf£ Lv^jfiftlKHfcL-CttTBS: (1* ) ~ (3' ) fcStfc-T&OT** 

(1 ' ) 0. 1 a =S 3 . 0 
(2* ) 0. l^b^5. 0 
(3' ) 2 a- 3^b 
[0 14 8] 

ll) 

CMe *mx.tz-?y*i/??&'k&ii s %mbft'Z>° 1&U MeliAK Th, Ca. Si. 
Mn, Z r. T i. Hf, Nb, Ag, Sr. Sc. BRZfCfrh%&Wfrbm4RZfr& 

[0 14 9] 

A^&ttjMfefcf&fco 4»3tW<^^aflEtt 1 0 0 0 K/WTt* t) . * 
KlilOOK/WTtftJo Z.<»^7**s*ji>>&$L®%Mb L-Cti. O^hW 

WU *Sjgj& s 4 0 0"C~5 5 or. «SI*IIB#lfl— 1 5 0 03* (Xl*2 4B#W) 

M*JfcLTfeAV». iOBRO^&S^tt. »K#4 0 0t)~5 5 OtJ, akSBSH;* 1 
— i 5 0 05- (Xl±2 4mm) it*tWiLv>, Sfc, Ttf^lffl»L£j&» 
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\Z, 1 5 0*0-4 5 0TCOME^l^~ 1 5 0 0^ (3Lti 2 4l$F«g) 
[0 15 0] 

iO*aW*Jl»3t*^4< t 4-«tt»l!ll3H4fflfflItTv»«o WIBfflttinX 
[0151] 

<o*.ym&m*. »jk**4 o o r ~ 5 5 0 mmmmmtf i^isoos- (xi* 2 4 
phq) ttJitwiU'o ioj»^a*^To^offlttjnxw^ov>-ctt. aMOsS* 
If ^t»o»ttlPX«^jfc^ , rey*-^«jftRa t l*ffc3ft]£5& , fc *>fc±#**-*o 

[0152] 

©ttOffltt*nXJ»4^«rft»-t-*ii:* , ^rti^**o **tti^«8****^^"> 
[0153] 

[0 15 4] 

{Mto<omk 13) , 
#3&W§0|£SfcOJ£iBU 3 \zX2>-?7**sV ^&\X, Mg> Z n&t>G d 5r^tf 3 tcU 

, JW#Mg*«>ft^ atbfiTlB^: (1) ~ (3) J: } fcfcJfcfEH 

o iO»J5fc«Ht±H2 4 lc^i-A-B-C-D-EO»-CHtr|6iH-e*&o Sfc. a t b 

t±T15^: (l* ) ~ (3' ) imfc-t* 5 &ZbW£ LV> 0 

(1) 0. 2SaS5. 0 

(2) 0. 5 ^ b ^ 5 . 0 

(3) 0. 5 a- 0. 5^b 
(1' ) 0. 2^a^3. 0 
(2' ) 0. 5 s£ b ^ 5 . 0 
(3' ) 2 a-3^b 

[0 15 5] 

t*> lmvTtmi&mxcWLwsmv* ct±T^ (4) ao* (5) *tfctit 
tiri6-c*So z\tib (Djtm*^-$- & ^ tiz x 0. *NM£*«aiMts**aMk ^mf^ 

(4) 0 ^ c s£ 3 . 0 

(5) 0. 5s£b + c^6. 0 
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[0 15 6] 

tit* IdlB-r^^V^A^tcL a. Ce, Pr, EuXO^m*?)4i**e»aHR$ 
*ia^fc< fcfc l«Ox*£^ft^cM^%-^£U cteTK^ (4) JIF (5) *8tfc 

&js urns** * e» o 

(4) 0^c^2. 0 

(5) 0. 5^b + c^6. 0 
10 15 7] 

ttz* flHB^* r *5">A'fr£fcYb, Tb, SmXtTN d^&fcaSfrfr&aKRStL*^ 
4 < t & l«0%S?£^ftT~cM : ?%^frU La, Ce, Pr. E u&tfMm^fcfc* 
»*6*R$*t*3l>a: < im(D%m^^n^d^%^m^ c&tfdttTIB:* (4 
) ~ (6) t i> i?riB-cab*o ctte,07c**^i _ *ifc^i') - ^ H B H #i^^ 

(4) o ^ c ^ 3 . o 

(5) 0^d^2. 0 

(6) 0. 5^b + c + d^6. 0 
[0 15 8] 

ttz* iTiEv^S/* A^KD y, HoXtfE r *?>fti»5i>5>I^^^ < i 
iSv^*~>?A^&KY£^ff-?0i£ : ?-%j® 1 . 0I?-%aTMt^- tlTffi-C** 

«HBv* r *->* A^KA l,Th, Ca, Si,Mn, Zr,Ti f , N 
b, Ag, Sr. Sc. BR0 f C*f> , 4S#*e>ai?$*i'i^4: < 1 tt^TG^fc^ft 

[0 15 9] 

±BBO|Uftj&» <b ft & "7^* v ? A^tjffSL-ClJjl L. -7^^ v * A£-&$tit%£ffc 
4 0 IHI^^iKli 1 0 0 0 K/OTIT-C* »K «£ <9 £f 3 L- < li 1 0 0 K/WTt 

[0 16 0] 

0t:JBLL5 5 CCJBJIT. atSftlW**! 0MUL2 4^*itf4it#ffi LV> 0 Z<D 

mum fioTvn->^ csimim $ *l* o 

[0161] 

triBv^* 3 o orm±4 5 ot:JSiToi&K'?fflte;tax*fT 

9o ^OM14JnX<75^fefc LT(i, fllxtfWttiU E C A E (equal -channel-angular-ext 

msion)inx^, jem. gitkx^ftta, zfibom^MLUai:, fsw 

[0 16 2] 

m^vti&mmmmmmn^^n^h* mm^mmmmmmm^^mmit 1 o o 

nmJ&Ltl 0 0^mJBlT-C**o mrKffittiDXft it , Mgt*±«7C*^^», 

MghZn tfHt#*k Zni ^r±«7C*0'fk^S^M gtZut 5fr±a7C* Wffc'fr**' 

IBMttX^tih c p-MgWio miBSBttinXSrfi 1 ofe^fflttJjnXW^ov»'ri± 
[0 16 3] 
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d^^tf SxJ^l^t^^o :^n->->^li, Zn«:agf%ttU Gd 
fcblH^olir^U M«gMW, atbliT^ (1) - (3) *Jft JJ^^J 

Mj&tsH £;rr & o - <D®.&mmim 2 5 n^t a- b -c-d-e <D&xmtsmmx$> 

Lv>. 

(1) 0. 1 ^ a ^ 5 . 0 

(2) 0. 25^b^5. 0 

(3) 0. 5 a-0. 5 ^ b 
(1' ) 0. 1 ^ a ^ 3 . 0 
(2' ) 0. 2 5 b =£ 5 . 0 
(3' ) 2 a- 3^b 

fc< Tfc i«o%**^tt^c U cliTIB^ (4) (5) *lfctifc 

(4) 0^c^3. 0 

(5) 0. 25ib + ci6. 0 

(4) 0^c^2. 0 

(5) 0. 2 5 ^ b + c 2= 6 . 0 

iriflU^i'f^tYb, Tb, SmR0 f Nd*e»4;4**6«R**i*il > 

fc< fc* l*<&«***t^c* ; J : %'MrU La, Ce, Pr> Eu&tfMmjHbfca 

) ~ (6) ^f/;tu i>fSMX~$>2>o ZtihOTtmZ&G-t&ZbKXt), *£ BH S3:M 

(4) 0 < c ^ 3 . 0 

(5) 0^d^2. 0 

(6) 0. l^b + c + d^6. 0 

* p 1 m-rr* »/9A#4KDy, Ho RCE r * & fc < fc 

7 c *, & <D#±*5e* t * * * t c j: 0 , «■»«■ mmm 

t § & O , TT X TVT 

tfc, ■fflE-^*~>*A#&fcA K Th, Ca, S i> Mn, Zr, T uHf, 
b Ag Sr, Sc. BXtTC*€»ft*»*?>a^** L *^*< fc i lm^ro**^ 

I 0 1 6 8 1 
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o 

[0 16 9] 

*k ffrfBsmutm 300 t:ja± 450 r^Torajfemttinxn £ * Hft#3&*<m 

5 0*CmT^Kt?l 0MLh2 4^P^*'M^^-e^S : lri(feLT'{>S:V> 0 TttrsB 
[0 17 0] 

nmfiLLl 0 0iimJaT-C**o Sfc^ tufBiMnX^fi, Mgtt±i7cl^t, 
Mgt Zn«H, Z n fc*±*5B*O<b'fr«R0 r M g i: Z n fc#±«X*wM* 

. Mtttnx^^^W^»it%tcjt^Tey*-^^saw^JS*^^^x#i-*o 

°[*»«] 
[0 17 2] 

1 Ttt, 9 7 ®^%M g - 1 Z n - 2 Y © 3 TGifc^ * * v * A 

10 1 7 3] _ 

gffctil 2 "Ctt, 9 7 JE?-%M g - 1 JSL=f-% Z n - 2 JR^% D y <D 3 7G^^^ V * A# 

HdfelRI 3 -eii. 9 7H : f-%Mg- lS^Z n- 2JET-%H o«3S^n->fA* 

4tl±, 9 7 K^%M g - 1 Zn-2 E r <T> 3 tg3W ^* V> A<£ 
[0 17 4] 

**«5-Ctt, 9 6. BKWg-lfi^Zn-lJSW-l. SMDyW 

4%&^*v">^&£^*o 
HWJ6t?(i, 96. 5Sf%Mg-lI?%Zn-l^%Y-l. 5l^%Gd^) 

4 tc&v v * A -B-^^ffl V>S o 
mmm7X^ 96. 5M^%Mg-lIf>^%Zn-lM^-%Y-l. 5IWr© 
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[0 17 5] 

**frW8-e«\ 9 7. 5l£ : f%Mg-lIiH : -%Zn-2M^ 0 /oY---0. 5H>?-%La<7) 
3lifrW9-eWU 9 7. 5S?%Mg-0. 5 Z n - 1 . 5l^%Y-0. 5 JK?- 

[0 17 6] 

l&fifcOT 1 0-Cli> 9 6. 5 ®^%M g - 1 1^% Z n - 1 . 5l?%Y - lJI^Dy 

<7) 4 7G^^*~>^^£^ V> £° 
jUt«llTli, 9 6. 5 M^%M g - 1 Z n - 1 . 5JRW-lIf%Gd 

H»Wl2-ett, 9 6. 5M^%Mg- 1I^%Z n- 1. 5^%Y-lS^%Er 

mmm nm 9 6 m^%m g - 1 z n - 3 n?% y©3 tc^v -> * a^- 

[0 17 7] _ 

JfclfcW 1 tSi. 9 7 IK^%M g - 1 Z n - 2 LaW3 tc^v V* *s t> 

JttSt®) 2 -Ctt, 9 7 K^%M g - 1 JgL=F% Z n - 2 Y b <D 3 7C3W 
[0 17 8] 

JfclfcW 3 t?t±> 9 7 1F^%M g - 1 Z n - 2 C e © 3 TC^v^^ v A-g- 

JfclfcW 4 -Cli. 9 7 H^%M g - 1 m¥% Z n - 2 P r © 3 7C^v > ? A-£- 

>fc> ^ J^|=| V* «?> 0 

Jfctfc0O6T?tt, 9 7M^%Mg- 1I?%Z n- 2JR : ? : % S m© 3 TG^^*^* 

JfctfcW7"Ctt, 9 7Hf%Mg-l^%Zn-2JI^%Eu(7)37nI-7n->^A^ 
^ fl3 o 

JtWJ8T»ii, 9 7H : f-%Mg- lJR?%Zn-2S ; f%Tm©3 7C*v^?/'>A^ 
Jfclfcffl 9 -Ctt, 9 7 JK^M g - 1 ^% Z n - 2 Lu©3 TC^v ^>->*>^^ 

[0 17 9] 

LTi±. 9 8JC^-%Mg- 2M : ?-%Y0 2 7G3W^*->^ A^«rfflv»4 0 
[0 18 0] 

if, Ar #**H«*T*«ift**fc i ^ T#55fe#) 1~13, Jfctfctf!) 1 ~ 9 
[0181] 

Hi 1 fctt, 1 Xtfjfctfcei 1 . 2 ^^•rtLC0^ H B H «^¥*^^tt-CV^ o H 2 

£14, HiS^J2~4<7)^ B B H m^^*^^tt-CV^o H3Kli, ^ifcfll 5 ~ 7 ©ttM. 
^fl^Htv^. H4tc»±, 9^l§ B H B iai^^*^$tLTv^o HI 

ffifE# 2004-3122730 
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i o i 3 (DffiMinv^MtfTFZtvx^zx, 

[0182] 

&&^«$tLTV>& 0 U HI, 116^.^1217 WtJ:^^, Jttm 1 ~ 9 



[0183] 

«#IJ 1-13 £tfi£fcl?!! 1 ~ 9 -§-tL-rtt<7)^ B B H M^^^T^- tL/co 
Mg-Zn-RE3x»*jl^»^ RE^Y. Dy, Ho, Er(D^C» 
Sfcj&tf^jKSftSOKttU RE**La, Ce, Pr, Nd, Sm> Eu, Gd, Yb 

<D®&i±&®mmmmm^m zti*^* Gdii, u, c e, . P'vJ^sj^eu 

5^J«$*u4v^ OTllii^»S7n*t*^Y, Dy, Ho, Er^IM 

uo-ctt 2 . 5 m : f-%-c» t $ tts 6.ii mm) 0 

Yb. Tb, Sm, NdXtFGdli, Mg-Zn-RE (RE = Y. Dy, Ho. 
Er) £«&irra**fc»±> 5. OSWiTi^ ft«W«»*5t^«*«f»fftv> 0 

La. Ce, Pr, Eu^Mmtt, Mg-Zn-RE (RE = Y. Dy, Ho, 
Er) 5. OEWT*?), ftHJWSW**^**©^ & v> ° 

gj J30 ~100« mSJKT-* 0 , ^ife^l 1 OtHfrtt©^^!* 2 0-60^ mt* 0 
[0 18 5] 

1 , it»w 1 Jfctfcfli 2 Jtih^tKDmmt* ^ ? * -*wfttufcfc x 19 mm l 

[0 18 6] 

(ECAEinX) ^ a j. 

±|S^»M 1 RtTJtttW 1 , 2 -€-tLWO»je«-H 4 0 0 "C-CE C A EinXfcifcLfc 
o ECAEUnX&tt, tt«.fc*&-ft^-r***X-t*fc*&^^*KK3H*¥*l«3*9 0 

[0 18 7] 

(ECAEinxw©tf**-*«tM*) 

ECAEtinX*Mb/:^*e-y ^-^M^^i ^MbTto 4 HI <£> E C A E inX 
ttOK^O *tfc« 1 Of**** 1 8 2 H v , JtM 2 7 6 H v , 

fitfll««tt#9 6Hvt*l), ECAEUnXttf^«ag#ti:k«cLTl 0~20%<?)f 
3<0fa±5Wi,&*Lfco 8 0OECAEtnX*t7tl**l--ett. 4 0OECAElDX*Lfett 

[0 18 8] 

(ECAEunxwottaaifc) _ , o 

ECAEflnX*JfcLfclW©m*iH**SEM, XRDCioTfrofco Jfc«« 1 , 2 
©JpX#^»±tt*K^LTV^Affi*^/im*-y-K«-»r*tL, W^-^L 
■CV>*<&fc»U ««l©lniX#-CI±*IB»tt1WBKfl-«f$tt«£fc&<, 
* kftfrttfc-Rofc* tjJfBf*9&*tTV>*©3W*BS*i.fco 8 i^EC AEJnX£ LfctS 

ftt? i±, 4 hioe cae imx * L^iW t t ^ ^ b« tzfrotzo 

[0 18 9] 

(E C A Einx*j-©3l3M*l*) 

mfE# 2004-3122730 



#JH 2004-287912 



^-vl 28/ 



ECAElnX*lfct3ttt»*3IKWKtJ: OMbfco 3I3R«««, ff ffi UfrftKittb 

0~ 4 /^W^-efr-sfeo 4E©E C AESnX* bfctt 
tt«>5IK#1£fcov>Ttt % 2 ©ttttfli 2 0 0 MP a aTOHttlS* t 2 - 3 

%<0#O f L**Sfcv*<0fc**U 1 2 6 0 MP a ©ftftiSA t 1 5%0 

#O f t^Lfeo Ztifc. »#.#0&&#O. 2%M13 1 0 OMP a. #0 r 4%t*4<0t 

[0 19 0] 

(ECAEiniltwi^l) 

4H©ECAEiDX*Jfcbfci*»*2 2 5 TJ U W^tSS^^F^ 

9 ISIIttfcfc 3 0 0MP anmt^^W^^o 

J^lafcill^iFaSWtS 7 stJt^ECAEOlniXaflffcTtfai: (BP*>^ttW 1 
<0#Hftir*4 0 0 c CT-{±^< 3 7 5'CT?4lElOECAEtOX«:Jfi-rfc) > #WJl?>EC 
AEimX#©*(ttB:&tt3 0 0MP a 1 2%0#U f «:75Ufco *Lt, £ ©EC A Elm 
X*Jfcbfcf*#l-lw2 2 5TCfl>*M&a*lfe"*-£ fc i:i *K 3l3WU*fc «£ *»ifcti5*»± 3 2 0 
MP a *-Cfl]±-C£*£ fctfqMSttfco 
[0 19 2] 

1 3 co^^#<^#m u 

^%Y©3^^*~>*^^&*° £<£>#Hg^&£. fflJK*«3 0 0 , C, Wf®*4^ 
75*9 0 %. #tBbiS«2. 5mm/W#tff{HUllIUfco 
^A^li, gjft(:*v>T4 2 0MP a05l5R*ife3IJKfc 2%W#t^*^L3to 
[0193] 

(SUfefli 13-34 JkTftmM 11-13 <nm&4r&<0Wto b&©#14) 
* 125.^2 l^tWttt^Mg-Zn-Y^iM^U 
Sc IRVm 2 ^-r#mL^JRS.WffiLJt-e#tBLiPX fcffofco iowmbunx^o 
#ffiUt£. *i»^2K:^ttttfflUK"eBI3RK«CJ:*)0. 2 %»* (HMKM) . 
3l3f3£$. #tf*«j£bfco Wmb**-*)®* (^^~») fcwcfcWfeb 

fco dtLe^i«5e^*:Sr^l &*>**2 l^ttv^o 
[0 19 4] 
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[0 19 6] 

*1R0'IE2^ Z n t YOiWI^^i^^Mg-Z n-Y^»jt«-*^ *fc 

ft. ^2 tc^-f-ffm UJt 1 ii. *y hyi'XfcftlSfcLTis*), 1 GP aOJEtJ^r 6 0# 

&%0f 2 9^a^*^1-^^^^->->A^<7)^#<O^H H H M^IIIl 1 tw^-to 
[0 19 7] 

(»#u 3 5-4 0 RzFitmm i4~i8 <Dm&&&<Dmm L$t<o&&) 
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•««*^LTV»4. (H. T) fc*teL-CV>*-fr^*±. WmLinXlr^5 0 0 

[0 2 0 0] 

(ftffcffl 4 1,42 0»j6^<^Wtti Lt^ttt) 

[0 2 0 1] 
1*4] 
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m4l* Mg-Zn-Y-Xl^»^ t^^tBtfi^, wmtjti 0, 

[0 2 0 3] 
[0 2 0 4] 
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tf, Ar^W^t|iJiW^i^"CWJ6 4 (Mg9 6. 6-Zni-G 
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*-? o o-c 300 5 o o t-etLm<Dsa«s ttt;:Mliit S EM (t£ 

[0 2 0 8] 

Ar^WttW»J:ot»6 9 (Mg 97 s-Zno. 5 
-Gd.) > «^9 6 2 (Mg 9 T-Zni-Gdi), ***6 3 (Mg. * ■ " 
Z ni - Gd2 2 s ) , ^ife^0 6 4 (Mg96. 5 -Zni-Gd2. s ) Offi^^-f 

BB16°(a) tt, «lfl6 90ik«^0^^*^* A ^ w **«5*?t5*^5 

5,116 (b) *i««6 9^«»2^^i^?if^S?5»*??5** 
J, 11 7 ( a) ii, *jfc«6 2^»Sm^^^v^|;^Jf«j5j|55 

HI 7 (b) tt£lfc«6 2©fc«yffi!fe<B^*->^'fr£®tf*** £7-551 
HI 8 (a) tt, ««6 3©^»0^^**^A^*ft»Jt Jtf j 

-C*<K HI 8 (b) tt«««3 0«M«2^^JV?itt25SS?2S*??5 
HI 9 (b) ii*»J6 4 0«k»a»0^^^v^A^Otefiffl.ak*7PT^ 

[0 2 10] 

2 2 It, Jtttfl 6 4 OttftfeftO SEMWt**. H 2 3 tt, Mkff 6 9 0*„*1*0 
S EM?ItifeJ 0 

®20~23 UJOlfc©^* * 9 A *H ^??2S 

fltZo 

4"r«S©^3/9A^O**««#l 0 0 nmflJil 0 0,m^^ 

{±iSE#2 004-3122730 
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[0 2 13] 

A r # *#H^,f •ClSSS«t*»tw iotS6 H^-T*lfc« 5 9 - 7 2 Zti^tHDj&J&O 
jy^y h £flJt&U Z.<OA Yfrh ^ 10X6 0 mm0%MR£g| 0 tiii"o £©SJ 0 

{KL/:iM^ 7 7 3 K (5 0 0*0 ©WC 1 0 MI«1U iM6 2 3 MS 

[0 2 14] 
[*6] 





(at. %) 
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